Gefitinib, an EGFR tyrosine kinase inhibitor, directly inhibits the function of P-glycoprotein in multidrug resistant cancer cells.
Gefitinib (Iressa) is a selective epidermal growth factor receptor tyrosine kinase inhibitor and is used for the treatment of lung cancer. Recently, we discovered that it inhibits the breast cancer resistance protein, which is an ATP-binding cassette transporter. P-glycoprotein (Pgp) also pumps multiple types of drugs out of the cell using energy generated from ATP, and confers multidrug resistance on cancer cells. This study was designed to examine whether gefitinib inhibits the function of Pgp. We used multidrug resistant PC-6/PTX lung cancer and MCF-7/Adr breast cancer cells which overexpress Pgp and measured their drug sensitivity and drug-efflux function by tetrazolium assay and flowcytometry, respectively. In addition, the drug-stimulated ATPase activity of Pgp was measured using insect membranes that express human Pgp. Epidermal growth factor receptor was expressed in MCF-7/Adr, but not in PC-6/PTX cells, and the overexpression of Pgp did not confer resistance to gefitinib to both cell types. However, clinically achievable levels of gefitinib moderately reversed the Pgp-mediated resistance to paclitaxel and docetaxel in Pgp overexpressing cells. In addition, gefitinib increased the intracellular accumulation of the Pgp substrate rhodamine-123 in resistant cells, and activated ATPase in a preparation of pure Pgp-expressing membrane. These findings suggest that gefitinib directly interacts with Pgp and inhibits its function. Gefitinib may clinically inhibit the excretion of Pgp substrate drugs including anticancer agents, and its drug-interaction should therefore be considered.